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IPOBEPSEMBIX TPEOOBAHUH K PE3yJIbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl CPEAHETO 0011ero 00pa3oBaHUs
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no ®U3NKE
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Koaunduxarop
NpoBepsieMbIX TPe0OBaHMIl K pe3y/1bTaTaM 0CBOCHUS OCHOBHOI
00pa30BaTeJIbHON MPOrpamMMBbl CPeIHEro 001ero 00pa3oBaHUs U IJIEMEHTOB
cojiep:kaHus 151 IPOBeeHNs] eIMHOr0 rocy1apCcTBEHHOI0 IK3aMeHa
no ®PU3UKE

Koandukatop cocraBieH Ha OCHOBE (eaepaqbHOro TrOCYIapCTBEHHOTO
0o0pa3oBaTeNnbHOr0 CTaHAapTa cpexHero odmero odpasosanus (manee — GI'OC)
(npuka3 MuHuctepcTBa npocsenieHust Poccuiickoii ®@enepannu ot 12.08.2022
Ne 732 «O BHeceHMHM W3MEHEHUH B  (eAcpalbHBI  TOCYJIApPCTBEHHBIN
00pa30BaTeNbHBIM CTaHAAPT CPEAHETr0 o0mero o0pa3oBaHMSA, YTBEPIKAEHHBINA
npukazoM MuHHcTepcTBa 00pasoBaHuss W Hayku Poccuiickoit Penepaunu
ot 17.05.2012 Ne 413») u denepanbHOil 00pa30BaTENbHON MPOrpaMMbl CPEIIHETO
obmero oOpa3zoBanus (mpuka3 MuHHCTEpPCTBa TMpOCBelieHUs — Poccuiickoi
@emeparun ot 18.05.2023  Ne371 «O6  yrBepxknmeHHH  (eneparbHON
00pa30BaTeIbHON IPOrpaMMBbl CPETHETO O0IIEro 00pa3oBaHUs).

KoaudukaTop cocTout u3 Tpéx pasaenos':

— pasgen 1. «IlepeueHs mpoBepseMbIX TpeOOBaHMI K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeNIbHOW TPOTrpaMMbI CpPEeJHEro oOmero oOpa3oBaHHs
1o pusuke»;

— paznen 2. «[lepeueHb 2IEMEHTOB CONEPKAHUS, MPOBEPSIEMBIX HA EIUHOM
TOCYapCTBEHHOM 3K3aMEHE 10 (DH3HKEY;

— pasgen 3. «KOTpakeHHE B COAEPXKAHMHM KOHTPOIBHBIX HM3MEPUTEIBHBIX
MaTepHanoB JIMYHOCTHBIX pe3yabTaToB OCBOCHHUS OCHOBHOM
00pa30BaTebHON IPOrPAMMBI CPEIHETO 00IIero 00pa3oBaHU.

B xommduxatop HE BKIIOYEHBI TpeOOBAaHMSA K pe3yNbTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTENBHOM MpOrpaMMBI  CpeIHEro oomero o0Opa3oBaHHs
Y JIEMEHTBI COJEp)KaHUsl, JOCTH)KEHHE KOTOPBIX HE MOXET OBITh HPOBEPEHO
B paMKaX I'OCylapCTBEHHOW UTOTOBOH aTTeCTaLlUU.

! Martepuansl pasuenoB 1| u 2 BKIIOYEHBI B (heiepaibHyl0 00pa3oBaTEbHYIO IPOrPaMMy CPEIHErO OOIIEro
obpasoBanus (mpuka3 Munucrepcra npocsenienus Poceuiickoit @enepaunn ot 09.10.2024 Ne 704 «O BHeceHun
M3MEHEHUH B HEKOTOpble IpHKa3el MuHHCTepcTBa npocBemenns Poccuiickoit ®enepamyn, Kacaronmecs
(enepanbHBIX 00pa30BaTENBHBIX MPOrPaMM HAYaJIbHOrO O0IIEro 00pa3oBaHMs, OCHOBHOTO 00wIero oOpa3oBaHMs
U CpeJIHero o01ero oopasoBaHus»).
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Pazpgean 1. Ilepeyens npoBepsieMbIX TPeOOBAHUN K pe3y/JbTaTaM 0CBOCHHS
OCHOBHO# 00pa3oBaTe/JILHON NPOrpaMMbl cpeHero 0611ero 00pa3oBaHust
no pusnke

B Tabmmme 1 mpuBenéH mepedeHb  IPOBEpSEMBIX  TPeOOBaHUIHA
K MeTanmpeIMeTHBIM pe3ylbTaTaM OCBOEHHMS OCHOBHOII 00pa3oBaTelbHON
IpOrpaMMBI CpPEeJHEro o0mero oOpa3oBaHUS, COCTABICHHBIH Ha OCHOBE II. 8
OIocC.

Tabnuya 1
Kon npose- IIpoBepsieMble TpeGOBAHMS K MeTaNPeAMETHBIM Pe3yJIbTaTaM 0CBOCHHUS
psieMoro OCHOBHO¥i 00pa3oBaTeJbHOH MPOrpaMMBbI
TpedoBaHUs CpeIHero 0d11ero 0opa3oBaHus
1 Ilo3naBarenbHbie YV /I
1.1 bazoevie nocuueckue oeiicmeusn
1.1.1 YcraHaBIMBaTh CYNIECTBEHHBIH TIPU3HAK MM OCHOBaHUS JUIS  CPAaBHEHHS,
KJIacCUpHKAIK ¥ 0000IIeHUS
1.2 BeISBIATE 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPHBACMBIX SIBICHUAX
1.3 CaMocCTOATENbHO (hOPMYITHPOBATH U aKTyaIN3UPOBATh IIPOOIEMY, pACCMAaTPUBATh €&
BCECTOPOHHE;
OIIpEe/IeIIATh LIEIH ISSITEIIbHOCTH, 33/1aBaTh ITAPAMETPhI U KPUTEPUH UX JOCTIKCHHS
1.1.4 BHOCHTB KOpPpPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE pE3YJIbTATOB
LeJIsIM, OLICHHBATh PHCKH MOCJIEICTBUI ACSTEIbHOCTH
1.1.5 Pa3BuBaTh KpEaTHBHOE MBIIUICHNE MPH PEIICHHUN KU3HEHHBIX TPO0IeM
1.2 bazoevie uccnedosamenvckue deiicmeus
1.2.1 Bnagers HaBBIKAMH y4eOHO-HMCCIEAOBATENbCKOH M MPOEKTHOH AEATENBHOCTH,
HABBIKAMHU pa3peIeHUs IpodiIeM
1.2.2 OBnajeHHe BHIAMH JAEATCIBHOCTH IO IOJTYYCHHIO HOBOTO 3HAHWS, €ro WH-

TepIpeTalyH, IPeoOpPa3oBaHUIO U IIPUMEHEHHUIO B Pa3iIMYHBIX yYEOHBIX CUTYalMsX,
B TOM YHCJIC IPY CO3AAHNUH YYEOHBIX M COLMAIBHBIX IPOSKTOB

1.2.3 ®DopMHpOBaHNE HAYYHOTO THIIA MBIINUICHNS, BIaACHUE HAY9YHOH TEPMHUHOJIOTHEH,
KITFOYEBBIMHU TTOHSATUSIMU M METOIAMH
1.2.4 BBISBISATE IPUYNHHO-CIICACTBEHHBIC CBSI3M U aKTYaJM3UPOBaTh 3ajady, BBIIBHUIATh

rHnoTedy ¢ pelIeHMS, HAaXOMUTh apryMEHThl Ui JIOKa3aTelIbCTBA CBOMX
YTBEp)KACHHUH, 3aJaBaTh IapaMeTpbl M KPUTEPUH PELICHUS

1.2.5 AHanu3upoBaTh TOTyYEHHBIE B XOJ€ PEUICHMS 3aJaull pPE3yNbTaThl, KPUTHICCKH
OIICHMBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIOBUSX

1.2.6 VMeTh IIepeHOCUTh 3HAHUS B IIO3HABATENBHYIO WU IIPAKTUYECKYI0 00IacTu
JKU3HEACATENIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX NIPEAMETHBIX 00JIacTeH;
OCYIIECTBIIATH LIEJICHANIPABIICHHBIA ITOUCK IEPEeHOCa CPEJICTB U CHOCOOOB EHCTBUS
B MIPO(ECCHOHAIBHYIO Cpey

1.2.7 CrocoOHOCT M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJOB pEIICHHS
HPAaKTHYECKHX 3a]1a4, IPUMEHEHHIO PA3INYHBIX METOJIOB O3HAHHUS;

CTaBUTh ¥ (POPMYJIHPOBaTH COOCTBEHHBIC 3a71aUl B 00PAa30BaTEIbHON AESATEILHOCTH
Y )KU3HCHHBIX CUTYalHsX;

CTaBUTB MPOOJIEMBI U 33/1a4H, AOMYCKAIOIIHME albTePHATUBHBIC PEIICHHS;

BBIIBUTaTh HOBBIE HJICH, IPEUTaraTh OPUTHHAIBHEIC IIOAXOABI U PEIICHNS;
pazpabarTbiBaTh IUIAaH pELICHUs MHpPOOJIeMbl ¢ Y4€TOM aHalM3a HMMEIOLINXCS
MaTepHAIbHBIX U HEMAaTEePHAILHBIX PECYPCOB

1.3 Paboma c ungpopmayuen

1.3.1 Brnaners HaBbIKaMM TOMydYeHHMS HMH(OPMAIMM W3 HCTOYHHKOB Da3HBIX THUIIOB,
CaMOCTOSATENBHO OCYLIECTBIIATH NIOUCK, aHAIM3, CUCTEMATH3ALIMIO U MHTEPIPETALMIO
MHGPOPMALIMH PA3IHYHBIX BUIOB M (OPM NpEACTaBICHUS
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Kona npose- IIpoBepsieMble TPeGOBaAHHS K METANPEIMETHBIM Pe3yJIbTATAM OCBOCHHS
pseMoro OCHOBHO¥ 00pa30BaTe/ILHON NPOrpaMMBbI
TpeboBaHuUs cpeJHero oouero 06pa3oBaHust

1.3.2 Co3maBaTh TEKCTH B Pa3UYHBIX (opMaTax ¢ y4éTOM HazHAuCHUS WHPOpMALUH
U LeIeBOH  ayJuTOpMH, BbIOMpas ONTHMalbHYI0 (OpPMY IpeICTaBICHHS
U BU3YyAIIM3aL1U

133 OueHuBaTh JOCTOBEPHOCTb, JIETUTHMHOCTh HH(pOpManuu, €€ COOTBETCTBHE
IIPaBOBBIM M MOPAJIbHO-3THYECKUM HOpMaM

1.3.4 Hcnons3oBath cpencrBa MHOOPMAIMOHHBIX M KOMMYHHMKAIOHHBIX TEXHOJOTHI
B pEUNICHNH KOTHUTHMBHBIX, KOMMYHHKAaTUBHBIX M OpPTaHM3AIMOHHBIX 3aj]ad
¢ coOmosicHHeM TpeOOBaHMI DPrOHOMMKH, TEXHHKH O€30MaCHOCTH, THIHCHBI,
pecypcocOepexeHust, INpaBOBBIX M ITUYECKHX HOPM, HOPM HH(OPMAIMOHHOMN
6€30MacHOCTH

1.3.5 BrragmeTs HaBBIKAMH PACIIO3HaBAaHHWSA M 3aIUTHl MH()OPMAIWH, WHPOPMALMOHHOH
6€30MacHOCTH JINYHOCTH

2 KomMmyHukaTuBHbIe YV /]I

2.1 Obwenue

2.1.1 OCyIIeCTBIATH KOMMYHHKAIIH BO BCEX chepax KHU3HU;
BIIQJICTh PA3JIMYHBIMU CIIOCOOAMH OOLICHHUS ¥ B3aUMOACHCTBHS

212 Pa3BEPHYTO M JIOTHYHO M3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CpeIcTB

2.13 ApryMeHTHpOBAaHHO BECTH JUAJIOT

3 PerynsituBubie YY1

3.1 Camoopzanuzayusn

3.1.1 CaMOCTOSITETBHO ~ OCYIIECTBIISTH  TO3HABATEIBHYIO  JESATENBHOCTh, BBIABIATH
npoOIieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJa4d B OOPa30BATENIBHOM
JIeATEITbHOCTH U XXU3HEHHBIX CUTYaLUsIX;
JIaBaTh OIICHKY HOBBIM CHTYaIUsIM

3.1.2 CaMOCTOSTENBHO COCTAaBIATH IUIAH PEHICHHs NPOOJIEMBI ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U ITPEIIOYTCHHUI;
JleNlaTh OCO3HAHHBIA BBIOOp, ApryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHne;
OLICHHUBATH TIPUOOPETEHHBIIT OIIBIT;
croco0cTBOBaTh ()OPMHPOBAHHUIO M IPOSIBICHHIO IIMPOKOH SPYAULNH B PasHbIX
o0JacTsIX 3HaHUH

3.2 Camokonmpons

3.2.1 JlaBaTb OIIGHKY HOBBIM CHTYalUsIM, BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTB,
OLICHUBATh COOTBETCTBHE PE3yIHTATOB LEISIM

322 Bragers HaBbIKaMM IO3HABaTENBHOW pe(UIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JIeHCTBUI M MBICITUTENIBHBIX TIPOLIECCOB, UX PE3yIbTAaTOB U OCHOBAHMIA;
UCTIONB30BaTh NPHEMBI peIeKCHH Ul OIEHKH CHUTYyallWd, BBIOOpa BEPHOTO
penIeHus;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPMHUMATD PEIICHUSI 110 UX CHIKSHHIO

3.3 Imoyuonanshulii unmennekm, NPeANoNaraoni chopMHpPOBAHHOCT!

CaMOpEryJTHPOBaHMs, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHE IPHHUMATH OT-
BETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJaNTHPOBATHCS K OMO-
OUOHAJIBHBIM U3MCHCHUSIM U HpOfIBJ’[ﬂTB I‘I/I6KOCTB, 6LITB OTKpLITBIM HOBOMy;
BHYTPEHHEH MOTHBAIIMHU, BKITIOYAIOIIEH CTPEMIICHUE K JIOCTIXKEHHUIO ST U YCIEXY,
ONTHUMH3M, WHHUIUATUBHOCTh, YyMEHHE JeHCTBOBaTh, HCXOAS M3  CBOHX
BO3MOYKHOCTEH
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B Tabnuue 2 npuBenéH mepedeHb MPOBEPSIEMBIX TPEOOBaHWH K MPEJIMETHBIM
pe3yabTaTaM OCBOCHHS OCHOBHOWM 00pa30BaTelIbHOM MPOrpaMMBl CPEIHEro OOILero
o0Opa3oBaHus, cocTaBlieHHbIH Ha ocHoBe m. 9.12 ®T'OC. IIposepsiembie TpeOOBaHHUS

K OPEAMETHBIM pPE3yJabTaTaM COOTHECCHBI

(13 Tabnuuet 1).

C METAnpCAMETHBIMU PE3YyJIbTaTaMN

Tabauya 2
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Kon
npoBepst
eMOoro
TpeboBa-
HUsA

IIpoBepsieMble TpeGOBAHUS K MPeAMETHBIM
pe3yJIbTaTaM OCBOeHHsI OCHOBHOI 06pa3oBaTeILHOM
MPOrpaMMbl CPeTHEro o41Iero 06pa3oBaHus HA
ocHoBe ®I'OC

Yposennb
npeIMeTHBIX
TpeGoBaHMUIi

oroc

Meranpen-
MeTHBII
pe3yasTar

Kon
npoBeps
eMoro
TpeboBa-
HUSA

ITpoBepsieMble TpeGOBaHUsI K NPeAMETHBIM
pe3yJIbTaTaM 0CBOeHHsI OCHOBHOI 00pa3oBaTebHOMI
TPOrpaMMBbl CpeTHero o41ero 00pa3oBaHus Ha
ocHoe ®I'OC

Yposennb
NpeIMEeTHBIX
TpedoBaHMii
oroc

Meranpen-
METHBII
pe3yabTaT

1

ChopMHUpOBaHHOCTD yMeHHH pacrno3HaBaTh
¢dusnueckre sBIeHHUS (TIPOLIECCH) U OOBSICHATH HX
Ha OCHOBE M3y4YCHHBIX 3aKOHOB

BY, VY

MII 1.1.2;
1.1.3

Bnanenne OCHOBOIIOJIATAIOIUMHU buznyeckuMu
HOHATUAMM M BEJIMYMHAMH, XapaKTePHU3YIOLIMMU
(bu3UYecKUe IPOLECcCh

BY, VvV

MII
1.1.1-1.1.5

ChopMHUPOBaHHOCTh YMEHHI NPUMEHSTh 3aKOHBI KJlac-
CHYCECKOI MEXaHHKHU, MOJEKYJISPHON DH3UKH U TepMO-
JMHAMUKH, SJIEKTPOJIHHAMUKH, KBAHTOBOW (HH3MKHU IS
aHanu3a W OOBSICHGHHMS  SBJICHUH  MHKpPOMHMDA,
MakpoMHpa U MeraMupa, pa3iudaTh ycJIoBus (IpaHMIIbI,
obmacTy) TMPUMEHMMOCTH  (HU3UYECKUX  32aKOHOB,
HOHMMAaTh BceoOIMH XapakTep (yHIAMEHTAIBHBIX
3aKOHOB M OTPaHHYEHHOCTh HCIIOJB30BAHMS YaCTHBIX
3aKOHOB, AQHAIM3MPOBaTh (PU3MUCCKHE IPOLIECCHI,
UCIIONB3YsT ~ OCHOBHBIC  IIOJIOXKEHMs, 3aKOHBI U
3aKOHOMEPHOCTH

bY, VY

MIT
1.1.1-1.1.5;
1.2.3

7

Bﬂaueﬁne OCHOBHBIMHU METOJaMHU HAY4YHOI'0 ITO3HAHUS,
UCHOJIb3yeMBbIMU B (U3HKE: TPOBOIUTH MPSIMBIE H KOC-
BCHHBIC H3MCPECHUA (’pmnqecmlx BCJIMYHUH, BBI6I/Ipa$[
ONTHUMAJIGHBIN CIIOCO0 M3MEPEHHS U MCIIOJIb3Ys H3BECT-
Hble METOIbl OLEHKH IIOIPEIIHOCTeH H3MepeHuid,
[POBOJIMTH HCCIEJOBAHHE 3aBUCUMOCTEH (DU3HMYECKHX
BEJIMYMH C HCIOJb30BAaHHEM MPSIMBIX H3MEpEHUiA,
OOBSACHATh  TOJy4YEHHBIE  PE3YJbTAaThl, HCHOIb3Ys
(1)1/131/1‘1601(1/16 TCOpUH, 3aKOHbBI W IIOHATHUA, U [JCJIaTh
BBIBOJIbI; COOMIOATH MpaBuia 0e30MacHoro Tpyjaa Ipu
NPOBEJCHHN HCCIEAOBAHMI B paMKax y4eOHOro
JKCIIEPHUMEHTA " yueOHO-HCCIIe10BATENbCKON
NEATENbHOCTH € HCIONb30BaHHEM  LU(POBBIX
M3MEPUTENIBHBIX ~ YCTPOMCTB M J1abOpaTopHOro
o0opyznoBaHust

bY, VY

MII
1.2.1-1.2.7

ChopMHpOBaHHOCTE ~ yMEHMI  aHANIW3UPOBATH U
OLICHUBATH MOCJIEACTBUS OBITOBOW M MPOU3BOICTBEHHOI
JICATEIbHOCTH 4YEJIOBEKa, CBS3aHHOW C (PU3NUECKUMU
MPOIECCAMH, C MO3UIUH IKOIOTHIECKOH 6e30macHOCTH;
npeaCcTaBICHUN o PpaLOHAIBHOM
IIPHPOJIOIONB30BaHUH, a TaKKe pazyMHOM
UCIIONB30BAHUH JOCTKEHUI HAYKH M TEXHOJIOTHIl 1St
JIAJIbHEHIIIETO Pa3BUTHUS YEJIOBEUECKOro 00IIecTBa

bY,Vy

MII
1.2.1-1.2.7

ChopMHPOBaHHOCTh ~ YMEHHSI  pa3ik4aTh  yCIOBHS
HPUMEHUMOCTH MOZeINel (U3MIECKUX Tell U MPOLECCOB
(s1BIICHMIT)

bY, VY

MII
1.1.1-1.1.5

OBnajieHHe  pa3IM4YHBIME  cmocobamMu  paboThI
c unpopmanueit ¢duznueckoro coziepKaHust
C MHCIIOJNIB30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX
TEXHOJIOTUH, pasBUTHE YMEHHI KPHUTHYECKOTO aHaIM3a
Y OLIEHKHU JIOCTOBEPHOCTH IOJy4yaeMOi HH(pOpMALU

BY, VY

MIT
1.3.1-1.3.5

ChopMHUPOBaHHOCTD YMEHHS pELIaTh PacYETHBIC 3a/1a4H
CSIBHO 3aJaHHOM ¥ HESIBHO 3aJaHHOW (U3HMUECKOMI
MOJICTIBIO: Ha OCHOBAaHHWHU aHAJHM3a YCJOBHS BBHIOMpPATH
(usuyeckre  MOJENH, OTBEYANOIIHe TPeOOBaHUAM
3aja4H, TPUMEHSTh hopmysL, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJIAThl PH3HICCKUX TEOPUHA IPU
HCTIONIb30BAaHUM MAaTEeMAaTHYECKUX METOJOB PELICHHS
3a/1a4, IPOBOJUTH PacyE€Thl HA OCHOBAHUU MMEIOLIUXCS
JTAaHHBIX, AHAIM3UPOBATH PE3YIIBTATHl U KOPPEKTUPOBATH
METO/Ibl PEIICHHUS C YIETOM MOTYUESHHBIX Pe3yIbTaToOB

BY, VY

MII
1.1.1-1.1.5

10

ChopMHPOBaHHOCTH YMEHU MIPUMEHSTH
OCHOBOIIOJIAT AIOIIIUE aCTpOHOMHYECKHE  TTOHATHS,
TEOPUM W 3aKOHBI JUIA aHalmu3a H  OOBICHEHUS
(hU3MYECKHX IIPOLECCOB, MPOUCXOMAIINX Ha 3BE3NAX,
B 3BE3IHBIX CHCTEMAaxX, B MEXKTaJlaAKTHIECKOH cpene;
JIBWKEHHMS ~ HEOECHBIX  TEJ,  DBOJIOLUUH  3BE3]
u Beenennoit

BY, VY

MIT
1.1.1-1.1.5

Pemats Ka4eCTBEHHBIE 3a7a4n, Tpebyromue
IIPUMEHEHUSI 3HAHUH U3 pa3sHbIX pa3/elloB IIKOILHOI'O
Kypca (M3MKH, a TAK)Ke MHTETPALlN 3HAHUH U3 IPYTHX
IIPEAMETOB €CTECTBEHHOHAYYHOTO IMKJA: BEICTPAHBaTh
JIOTUYECKYI0 IIEMOYKY pacCyKAEHHH C omopodl Ha
U3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (H3MYECKue
SIBJICHUSI

BY, VY

MII
1.1.1-1.1.5

© 2027 denepanbHast ciyx0a o Hag30py B cdhepe 00pa3oBaHust U HAYKU

© 2027 denepanbHast ciyx0a o Hag30py B cdhepe 00pa3oBaHust U HAYKU




Komnduxarop EI'D 2027 r.

OU3UKA, 11 xacc.

7/21

Pazpen 2. Hepeqenb 3JIEMECHTOB COJIC€P:KaHUsA, IPOBEPACMbBIX HA €IHHOM

rocyiapCTB€HHOM 3K3aMEHE 110 (lm3mce

B Tabnmme 3 mnpuBen€H mepevyeHb INPOBEPSIEMBIX AIIEMEHTOB COIEpIKaHMUS,
COCTaBJIICHHBII Ha OCHOBE (helepalbHON 00pa3oBaTENbHON MPOrpaMMBI CPEIHETO
o0miero oopa3zoBanus 1o Gusuke.

Tabauya 3

Kon
pasnena
/TeMbl

Kox
3JIEMEHTa

HpOBepfleMbIﬁ JJIEMEHT COoAepPKaHUusA

YpoBens
MPOrpaMmsbI

1

MEXAHUKA

1.1

KUHEMATUKA

1.1.1

MexaHnuveckoe IBHIKEHUE. OTHOCUTEITLHOCTh MEXaHHUYECKOTO

nBmxkenns. Cucrema orcuéra

BY, VY

1.1.2

MarepuanbHas TOUKa. z
EE& paguyc-Bekrop:

F(1) = (x(2), ¥(1),2(1)) 5

TpaeKTopus,

repeMenIeHHE:

AF =F(t))—F(t)=F -1 =
=(Ax,Ay,Az), @)
Iy Th.

Cro’keHNe TepeMeIeHHA:
A7 = AV, + AT

TPACKTOPHS

bY, VY

CKOpOCTh MaTEePHAIILHOM TOUKN:

54
At

_Ax
AL

Crnoxenue

=7=(2.0,02,),
At—0

L Y =y’ =z'
v =x,' aHANOTHYHO U, =y, U, =z/.

At—0

ckopocreit: U, =0, + 7.

BolduciieHue TiepeMellieHist U ITyTH MaTepHalbHON TOYKM MpH
OpSAMOJIMHEHHOM —[BWXKEHMM BIOJAb OCH X 1O rpaduKy
3aBHCHMOCTH Dx(7)

bY,Vy

YckopeHne MaTepHanbHOH TOUKH:

=f),':(ax a,,a ),

s Uy, U,

=(v ),', AHATOTHYHO a =(vy) a=(v.),
At—0

BY, VY

PaBHOMEpHOE NPAMOIMHEHHOE IBHIKEHHE:
xX(t)=x,+v,,t
v, (1) =1,, = const

bY, VY

PaBHOyCKOpEHHOE TPSAMOIMHEHHOE ABHKEHHE!

2
at

x(t)=xy + vy, L+
v.(t)=v,, +a,t
a, =const

bY, VY
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Kon
pa3nena
/TeMbl

Kon
JIEMEHTA

IIpoBepsieMblii 2J1eMeHT colep:KAHUS

YpoBensb
NPOrpamMMBbl

U22x _vlzx :2ax (x2 _xl)

v, +0,
Ipyn nBWXEHUM B OJJHOM HAIPaBIICHUH ITyTh S = — “t

CBoOosHOE — majeHHe. YCKOpEHHE CBOOOJHOrO  MMaJCHHS.
JIBrxeHue Tena, OpoLICeHHOTO MO YITIOM 0. K TOPU30HTY:
x(t) =X, +0,t =X, +D,cosa-t
2 2

t
y(0) =y, +UOJ,t+g}T:y0 +0, sina-t—%

v, (t)=v,, =, cosa
0, (1) =0, +g,t=V,sina—gr

g,=0
gy =—g=const 0 Yo X

yv

KpuBonuneiinoe nmxenue. J[BuxeHne MaTepraibHON TOUKU 11O
OKPY>KHOCTH.

VYrnoBass u InMHEWHas CKopocTh ToukH: VU =0R. Ilpu
2n
PaBHOMEPHOM JIBIDKEGHHMM TOYKH II0 OKDYXHOCTH ®©= 7

2R
®w=2nv, T=""—. LIeHTPOCTPEMHUTEILHOE YCKOPEHUE TOUKH:
v
2
_v _ 2
Ay 77’ e =0 R.

IonHoe yckopeHne MaTepralbHON TOYKH

BY, VY

1.1.9

Tsépnoe Teno. IlocTynarenbHOE M BpamaTENbHOE IBIKEHHE
TBEPIOro Tela

vy

1.2

JIHHAMUKA

1.2.1

Wnepumansuele cucteMbl oTcuéra. Ilepsbiii 3akon HproToHa.
IMpuHnun orHOCHTENbHOCTH ["anuies

bY, VY

1.2.2

m
Macca tena. [InotHocTh BemecTsa: p = v

bY, VY

123

Cuna. TIpUHIMI CyTNepro3uuuu cuit: F

paBHOzEHCTB = Fl + F2 +..

bY, VY

1.24

Bropoit 3akon Herotona: mis marepuansHoii Touku 8 UCO
F=ma; Ap=FAt npu F =const

bY, VY

125

o - —@—
Tpernii 3aK0H Hprotona . .

JUI MaT€pHUAJIBHBIX TOYCK!: F‘IZ = _le Fiz FZI

bY, VY

1.2.6

3aKOH BCEMHPHOTO TATOTEHMS: MOJYJb CHII TIPUTSKEHUS MEXKIY
mlmZ
2

TOYECYHBIMH MacCaMu paBeH F' =G

Cuna msokectu. lleHTp TsDKecTH Tena. 3aBHCHMOCTH  CHUIBI
TSDKECTH OT BBICOTHI /i HaJ] TOBEPXHOCTBIO IUTAHETHI PaAnycoM Ro:
GMm

mg=——
g (R, +h)’

bY, VY
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Komuduxarop EI'D 2027 r. OU3UKA, 11 kmace. 9/21
Kon Kon IIpoBepsieMblii dJIeMeHT cojiep:KaHus Yposenb
pasziesia | 3JeMeHTa NMPOrpamMMbl

/TeMbl
1.2.7 | Cuna ynpyroctu. 3akon I'yka: F.=—kx
ynpy! y ¥ BY. VY
Bec Tena
1.2.8 | Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHHs CKOJIBKEHHUSL: F =un.
BY, VY
Cuna tpenust nokost: F, SUN .
Koadpuuuent tpenus
1.2.9 F
JlaBnenwe: p :?l BY, VY
1.3 CTATHKA
1.3.1 | MOMeHT CHUJIBI OTHOCHTEIEHO OCH
BpAILCHUSL: S
M| = Fl, tne [ — mmedo cumsl F - by, VY
OTHOCHTENBHO OCH, TIPOXOAAIIEH depes F
TOo4Ky O NepreHJUKYISIPHO PUCYHKY
1.3.2 | Llentp Macc Tena. LleHTp Macc CHCTEMBI MaTepHATbHBIX TOYEK:
Fo=Mmntmht e B onmopomHoM mone TakecTH (& =const) vy
M- my+m,+..
LEHTP Macc TeJa COBIAJAeT C €ro IIEHTPOM TSDKECTH
133 v . HCO M +M,+..=0
a s dit:| R Q.
CJIOBUSI paBHOBECUs TBEPJIOTO TEJIa B E+F +..=0 A%
1.3.4 | 3akon Ilackans BY, VY
1.3.5 | laBnenue B sxkuakoctH, nokosiueiics B UCO: p=p, +pgh BY, VY
1.3.6 | 3axon Apxumena: F, =—P,_ .
€CIIM TeO U KUAKOCTh TokosTes B UCO, To Fy, =pgV, e BY, VY
YcaoBue miaBaHus TeI
1.4 | 34KOHbI COXPAHEHUA B MEXAHUKE
1.4.1 | Nmmynsc MaTepHanbHON TOUKH: p = mD bY,Vy
1.4.2 | Ammynbe cucteMsl Ten: p=p, + p, +... BY, VY
1.4.3 | 3akoH U3MEHEHHS M COXPAHEHHS HMITYJIbCa:
BUCO AP =A(P, + Py +.) = F st M+ Fy o M+ 0
- . - - BY, VY
BUCO Ap=A(p,+p,+..)=0,ecmu F, +F, . +.=0
PeakTuBHOE IBIDKEHHE
1.4.4 | PaboTta cuibl Ha MaJIOM NEPEMEIICHHH! -
A=‘ﬁ‘~‘AF‘~cosa=FA-Ax F
Ar X
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Komnduxarop EI'D 2027 r. OU3UKA, 11 xmace. 10/21
Kon Kon IIpoBepsieMblii 2JIeMeHT cojiep:KaHus Yposenb
pa3nena | 3jaeMeHTa MPOrpaMMbI
/TeMBbI
1.4.5 | MOIIHOCTD CUIBI:
eciu 3a Bpemsi Af cuiia coBepriaer ﬁ
paboty AA, TO MOIIHOCTH CHJIBI o BY, VY
AA 0
P=— =F-v-cosa
At At—0
1.4.6 | Kunetudeckasi SHeprust MaTepUaaIbHOM TOUKH:
E o mv’ E o s
KHH 2 ’ KHH 2m . BS]7 yy
Teopema 06 N3MEHEHUH KHHETHYECKOW SHEPIHH CHCTEMBI
MatepranbHbIX Touek: B ICO AExm = A1+ A2 + ...
1.4.7 | IloTeHuuanbHas SHEPruUs:
JUlsl MOTEHIUAIBHBIX CUNT 4, = E, Horent E, noremt = —AEnoTeHu .
TloreHnmanpHast SHEPrusi MATEPHAITHEHON TOYKH B OJHOPOIHOM
none okecru: E, = mgh. BY,VY
[orenumanbHas SHEPTUs ynpyro neGopMUPOBAaHHOTO TeJa:
2
_kx
norenn 2
1.4.8 | 3aKOH M3MEHEHUS U COXPAHCHUS MEXaHUIECKOU SHEPTUH:
Evex = Exun + Euo*neuu, BV, vy
B ICO AEwvex = Aspcex HENOTEHL. CHJII,
B UCO AEvex = 0, €CITH Apcex nenorent, cun = 0
L.5 MEXAHUYECKHUE KOJIEBAHUA U BOJIHbBI
1.5.1 | T'apmonnveckue KoJicOaHHs MaTepUaNbHOW TOYKH. AMIUIUTYA
u da3a xonebanuii. Kuaemarnaeckoe onvcanue:
x(f) = Asin(wt+¢,),
g ’
v.(H)=x/,
a,(=(v,), =-0"x(1) = a, +®x =0, re x — cMeIIeHUE 13
MOJIOXKEHHST PABHOBECHSI. BY, V¥
JuHamMudeckoe OnvcaHue:
ma, =—kx, rae k =mo’.
DHepreTHyecKoe ONMcaHue (3aKOH COXPaHEHUS! MEXaHHIECKOU
2 2 2 2
sueprun): MY K _mv, kAT
2 2 2
CBsI3b aMILTUTY/Ibl KOJCOAHUI CMEIICHUS MaTepHAIbHOW TOYKU
C aMIUTUTYIaMH KOJIeOaHUi €€ CKOPOCTH B yCKOPEHUSI: BY, VY
_ _ 2 _
Upoe =04, a,, =0°4, 8, =0V,
1.5.2 o 2n 1
Ilepuox u wacrora konebanuii: 7'===, T=—.
® v
Ileprox Mambix CBOOOAHBIX KOJNCOAHWIT MaTeMaTHYECKOrO
i BY, VY
MasTHUKA: T =27 /7.
g
Ilepmoxn cBOOOIHBIX KONEOAHWHA TPYKHHHOTO  MasTHHKA!
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Komuduxarop EI'D 2027 r. OU3UKA, 11 xmace. 11/21
Kon Kon IIpoBepsieMblii dJIeMeHT cojiep:KaHus Yposenb
pasneiia | 3jieMeHTA NMPOrpamMMbl

/TeMBbI
T=2m ™
™k
Lukandeckne YacTOTBl MaTEMAaTHYEeCKOr0 ¥ MPYXUHHOTO
MasITHUKOB! w:\/g, m:\/E_
I m
1.5.3 | Bemyxzaennsle konebanus. Pezonanc. PezoHaHcHas KpuBas yy
1.5.4 | Ilonepeunsle u MpoaoJIbHBIE BOJIHBL. CKOPOCTh pacpOCTpaHEHHS
U JUTMHA BOJHBL: A =0T, A= B. BY, VY
v
Wntepdepennus u audpakiyist BOIH
1.5.5 | 3Byk. CkopocTh 3ByKa BY, VY
2 MOJIEKY/IAPHAA ®U3HKA. TEPMO/HHAMHUKA
2.1 MOJIEKYVJIAPHAA ®U3UKA
2.1.1 | Monenu cTpoeHus ra3oB, )KHAKOCTEH 1 TBEPBIX TEII.
Ilycts TepMonmHammdeckas cucrema (Teno) coctomt u3 N
OJIMHAKOBBIX MOJIEKyYJI. Tor/1a KOJIMYeCTBO BEIECTBA: v = ﬂ, v= ﬂ, BY. VY
N, n ’
rae N, — umciao ABoraapo, /m — Mmacca CHCTEeMsI (Tena), L —
MOJIIpHAs Macca BeIeCTBa
2.1.2 | TenmoBoe ABM)KEHHE aTOMOB M MOJIEKYJI BEIIIECTBA BY,VVY
2.1.3 | B3auMozelicTBrEe YacTHIL BEIIECTBA BY, VvV
2.1.4 | Inddysus. bpoyHOBCKOE NBIKEHUE BY,VV
2.1.5 | Moxens uaeansnoro rasa B MKT BY, VYV
2.1.6 | CBsi3p Mexay JaBICHHCM M CPEOHCH KHHETHYCCKOW SHEpruei
MOCTYTIATEIbHOTO  TEIJIOBOTO JIBIKEHHS MOJIEKYNl HIEATbHOTO
ra3a (ocaoBHoe ypaBHenne MKT):
—1mn17 —gn my* —gns e m, =2 B
p 3 0 > p 3 2 > p 3 nocr ? 0 Ivv"1
Macca OIHOH MOJICKYIIBL, , :% — KOHILIGHTPALMS MOJIEKYI
2.1.7 | A6comrorHas temneparypa: T =1°+273 K BY, VY
2.1.8 | CBa3p Temmeparypsl Ta3a cO CpelIHeH KHHETHYECKOH JHepruei
MOCTYTATEIbHOTO TEIUIOBOTO JIBIKEHNUS €r0 MOJIEKYJI:
o 3 BY, VvV
Eroer = 2 > Enocr = —kT
2 2
2.1.9 | YpaBuenune p=nkT bY, VY
2.1.10 | Mogaenb uaearsHOro ra3a B TepPMOJHHAMHUKE:
VYpasuenue MenneneeBa — Kianeipona
Beipaxxenue aist BHyTpEHHEH SHEPTUU
VYpaBHenne MenneneeBa — Kianelipona (mpumeHHMbIe (GOpMBI BY, VY
3aIUCH):
pV ="RT, pV =vRT, pV = NkT, p=PLRL
i i
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Komnduxarop EI'D 2027 r. OU3UKA, 11 xmace. 12/21
Kon Kon IIpoBepsieMblii 2JIeMeHT cojiep:KaHus Yposenb
pasneiia | 3JieMeHTA NMPOrpamMMsbl
/TemMbl
4
p7 =const, Ipu v = const.
BelpaxkeHne Uil BHYTPEHHEH  SHEPTMHM  OJHOATOMHOTO
HAeaNbHOro ra3a (IpUMeHnMbIe (POPMBI 3aIIHCH ):
3 3 3m 3
U==VRT, U==NkT, U==—RT, U=vc,T, U==pV
2 2 2 v 27
2.1.11 | 3akon /lanpToHA [UIS JaBJICHNS CMECH Pa3peKEHHBIX Ta30B:
- BY, VY
p=ptp,t..
2.1.12 | Mzonpouecchl B pa3speKEHHOM Ta3e C IIOCTOSIHHBIM YHCJIOM
MosteKkyn N (C TOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
n3orepma (7= const): pV =const,
nzoxopa (¥ = const): L _ const s
T BY, VY
Vv
n3obapa (p = const): 7= const
I'padmueckoe npezacrasnenue u3onpoueccos Ha pV-, pT-u V-
JMarpamMmmax
2.1.13 | HacrlmenHble 1 HEeHACHIIICHHBIE Tapbl. KadecTBeHHAs
3aBHCHUMOCTb IJIOTHOCTH U JaBJICHMS HACBIIIEHHOTO T1apa OT BY, VY
TEeMIEpaTyphl, UX HE3aBUCUMOCTh OT 00BEMa HACBIIICHHOTO T1apa
2.1.14 | BraxHOCTb BO3/IyXa.
T T
OrHOCHTENBHAS BIAXKHOCTD: ¢ = Prs (1) , 0= Pups (1) BY, V¥
Puscsnenapa (1) Puacomenapa (1)
2.1.15 | i3MeHeHWe arperatHBIX COCTOSHHH BEIIECTBA: HCIApeHHE BY. VY
1 KOHJICHCAIINS, KUTICHNE JKUIKOCTH i
2.1.16 | 3MeHeHme arperaTHBIX COCTOSHHH BEINECTBA: IUIABJICHHE BY. VY
U KpUCTAIIIU3aLHs ’
2.1.17 | TIpeoGpa3zoBanue >Hepruy B (ha3oBEIX HEPEeXxoax BY, VY
2.2 TEPMOJ/TUHAMUKA
2.2.1 | TennoBoe paBHOBECHE U TEMIIEPATypa bY, VY
2.2.2 | BHyTpeHHss sHeprus BY,VV
2.2.3 | Temonepenaya Kak crocod N3MEHEHUs! BHYTPEHHEH Heprun 6e3
COBEpUICHUS paboTHL. Konsekuus, TEIUIONPOBOJHOCTbD, BY, VY
H3ITydYeHne
2.2.4 | Konn4ecTBO TEIUIOTHI. BY. VY
YV nenbHast TEIUIOEMKOCTD BeIIecTBa ¢: Q = cmAT ’
2.2.5 | YaensHas Teriora napoodpasoBanus L: Q = Lm.
VY nenbHast TEIIIOTA IUIaBIeHUS A Q = Am. BY, VY
VY nenbHast TEIIOTa CrOpaHus TOIUNBA ¢: Q = gm
2.2.6 | DnemenTtapHas  pabota B TEPMOAMHAMHKE: A= pAV. BY. VY
Bsrunciienue paboTs 1o rpauKy mporecca Ha pV-auarpaMmme ’
2.2.7 | IlepBblii 3aKOH TEPMOJMHAMHKH:
=AU, + A4, =(U,~U,)+ 4 by, ¥¥
le_ P 12_( 27 |)+ 12°
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Kon
pa3nena
/TeMbl

Kon
JIEMEHTA

IIpoBepsieMblii 2J1eMeHT coep:KaAHUS

YpoBennb
NMPOrpamMMbl

Annabara:
0,=0= 4,=U-U,=-AU,

2.2.8

Bropoii 3akon TepmoauHamMuku. Heobpatumble mpoueccsl

bY, VY

229

[Ipunnuns! neiictBus Ternosbix Mamut. KT/

A s Oy~ | Qion |
n= S ,n=1—|Q‘ |
Oy G Oy

BY, VY

2.2.10

Maxcumansnaoe 3Hauenue KITJ[. Iukn Kapro:

Harp

max N = Nyapuo =

_ 1 T
S MAX M = Ny = I_Ti

Harp Harp

BY, VY

2.2.11

VpapHenue Temwiosoro 6ananca: O, +0, +Q, +...=0

BY, VY

SJIEKTPO/THHAMHUKA

3.1

OJIEKTPUYECKOE I1OJIE

3.1.1

DnexTpu3anus Ten U e€ NposBIeHUs. DNeKTpudeckuii 3apsan. Jsa
BUJAa 3apsja. OJEMEHTApHBIA 3IEKTPUUECKHI 3apsa. 3aKkoH
COXPAaHEHHs JIEKTPUUECKOTO 3apsija

bY, VY

Bsanmopetictue 3apsaoB. Todednsie 3apsaapl. 3akoH Kynona:
B OTHOPOJHOM BEIIECTBE C AMIICKTPUUCCKON MPOHUIIAEMOCTHIO €

1 _‘quqzl
dneg, 1’

F:k‘ql‘i‘zqz" F=
er

bY, VY

3.13

SHCKTPH‘ICCKOG none. Ero aeiicrBue Ha DJIEKTPUYCCKUEC 3apsabl

BY, VvV

3.14

“ 7 F
Hamnps:k€HHOCTB MEeKTpUYecKoro nomis: E =

9 pobumit
[Tone Toueunoro 3apsana: £, = k% s
”

OJHOpOAHOE TI0NIe: E = const.
Kaptuns! auHui HanmpsHKEHHOCTH 3THX MOJIeH

BY, VY

3.1.5

TToreHnuanbHOCTD DJICKTPOCTATUYCCKOI'O IOJIA.
Paznocth nmoTeHmanoB u HanpsHKEHUE!

A,=q(0,-9,), 4, =—qhe, 4,=qU.

HOTCHHI/IaJILHa}I 3Heprn5{ 3ap;ma B BHCKTPOCTaTI/I‘ICCKOM T1oJe:
W=qo¢.

A=—-AW

/4
INoTeHuman 31eKTPOCTaTHYECKOTrO MOJIs: ¢ =—.
q

CBsi3b HanmpsDKEHHOCTH MOJISE W PA3HOCTH TOTCHIHAIIOB ISt
OJTHOPOZHOTO 3JIeKTpocTaTnydeckoro momis: U = Ed

BY, VY

IIpuHLIMD Cyneprno3uLInK 3JIEKTPUUECKUX MOJIEH:
E=E+E,+...,0=0, =0, +...

BY, VY

HpOBOﬂHI/IKI/I B DJICKTPOCTATUYECCKOM MOJIEC. VYcnosue paBHOBECUA

3apsiIOB: BHYTPH INpOBOJHHMKA £ = 0, BHYTpU U Ha IOBEPXHOCTU
MIPOBOJHUKA ( = const

vy
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Komnduxarop EI'D 2027 r. OU3UKA, 11 xmace. 14/21
Kon Kon IIpoBepsieMblii 2JIeMeHT cojiep:KaHus Yposenb
pasneiia | 3JieMeHTA NMPOrpamMMsbl

/TemMbl
3.1.8 | JIMa/eKTpUKH B 3JIEKTPOCTATHYECKOM Toie. JlMdiaeKTpudeckast vy
MIPOHHUIIAEMOCTh BEIIECTBA €
3.19 . q
Konnencarop. Dnekrpoémkocts konaencatopa: C =
. eg,S
DJ1eKTPOEMKOCTB IIOCKOro KoHaeHcaropa: C = - BY, VY
. €S
DJIeKTPOEMKOCTD IIIIOCKOI0 BO3YIIHOrO KoHaeHcaTopa: C = Ve
3.1.10 | [NapamrensHOE COCAMHEHNE KOHICHCATOPOB:
g=q,tq,+..., U =U,=.., Crapann =C1 +Cp ...
INocnenoBarenpHOE COeTMHEHNE KOHIEHCATOPOB! vy
1 1 1
U=U+U,+...,q,=¢,=.., ——=—+—+...
1 2 ql qZ Cnucn C] C2
3.1.11 | Oueprus 3apsKEHHOTO KOHJIGHCATOpa:
2 2
w,=9Y gy _CYU oy 4 BY,VV
2 2 2C
32 34KOHBI [IOCTOAHHOI' O TOKA
3.2.1 Cua Toka: [ = A . IlocrosHHbIHA TOK: [ = const
Ar—0 BY, VY
JI31st HOCTOSTHHOTO TOKA ¢ = [t
3.2.2 | YcnoBus cymiecTBOBAHHS dJIEKTPUIECKOTO TOKA. BY. VY
Hanpsoxenne Un DJIC £ ’
323 3axon Oma amst yyacTka nenu: [ = % BY, VY
3.2.4 | DneKTpUYECKOE COMPOTHBICHUE. 3aBUCHMOCTb COIPOTUBIICHUS
OJTHOPOHOTO TIPOBOJHMKA OT €T0 JJIMHBI M CEUCHUs. YIeIbHOE BY. VY
COIIPOTHBJIEHUE BEIIECTBA. R = pé
323 Hcrounnkn T1oka. DJIC HCTOYHMKA ToKa: & = —Poix ol
' ' q ’ BY, VvV
BHyTpeHHee cOnpoTHBICHNE HCTOYHHKA TOKA
32.6 |3akom Owma jna mnonHOH  (3aMKHYTOH) & r
snektpudeckoit menm: £ =IR+1Ir, orkyna R
£ BY, VY
I=
R+r
3.2.7 | IlapannensHOE COeMHEHNE MTPOBOJHUKOB!
1 11
I=L+L+..,U =U,=., ;—=—+—+....
R R R BY, VY
INocnenoBarenpHOE COSTMHEHNE TIPOBOIHUKOB:
U=sUi+U+.., i=h=., R =R +R,+..
3.2.8 | Pabora mocTossHHOTO 3neKTpudeckoro Toka: A = [Ut .
2 BY, VY
3axon Jlxoynst — Jlenna: Q=1"Rt.
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Komuduxarop EI'D 2027 r. OU3UKA, 11 xmace. 15/21
Kon Kon IIpoBepsieMblii dJIeMeHT cojiep:KaHus Yposenb
pasneiia | 3jieMeHTA NMPOrpamMMbl

/TeMBbI
U2

Ha pesucrope R:Q=A=1°Rt, Q= A=1Ut, Q:AZTZ‘

329 MOIIHOCTD MEKTPHUECKOTO TOKA: P = % =JU.

At—0
TerutoBast MOIIHOCTb, BHIJIE/IIEMas Ha PE3UCTOPE:
2
P=12R,P=%,P=IU- BY,VV
AA
MOoOIIHOCTh HCTOYHHMKA TOKA: pg = __am =&l
At |,
t—0

3.2.10 | CBoOOJHBIE HOCHTENH JJICKTPUYSCKHX 3apsOB B MPOBOJHUKAX.
MexaHU3MBI TIPOBOAMMOCTH TBEPABIX METAIIOB, PACTBOPOB H vy
pacIiaBoB 3JIEKTPOJIUTOB, rasosB. TlonynpoBogHUKH.
ITosrynnpoBOAHMUKOBBIN MO

33 MATHUTHOE I10JIE

3.3.1 | MexaHn4eckoe B3aMMOJEHCTBHE MAarHMUTOB. MarHuTHOE IOJIE.
Bekrop MarHuTHOH WHAYKIMH. [IpuHOMD — CynepHno3umuu
MarHuTHBIX  IOJICH: B= 1§| + Ez +.... JluHMM  UHAYKUKU BY, VY
MarHuTHOro noss. KapTuHa JTMHMIA MHAYKUUM MAarHUTHOTO IIOJIS
TI0JIOCOBOTO U TTOAKOBOOOPA3HOTO TIOCTOSIHHBIX MarHUTOB

3.3.2 | OmsIT Opcrena. MarHutHoe 10JIe IPOBOTHKKA ¢ TOKOM. KapTuHa
JUHUA WHOYKOWH  MarHATHOTO TIONSL  JUTMHHOTO — MPSIMOTO EY. VY
[IPOBO/IHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJIHHMKA, KAaTYLIKH C >
TOKOM

3.3.3 | Cuna Awmrepa, e€ HanpaBleHUE U BeJTHIHHA:
F,=1Blsino., rae o — yroia MexIy HampaBlIeHHEM NPOBOIHHKA BY, VY
1 BEKTOpOM B

3.34 | Cuna Jlopenua, eé nanpasienue 1 BemranHa: F » =|g|vBsina,
TJIe 0 — YTOI MeXTy BEKTOpaMH U ¥ B . JIBIKeHHe 3apsikeHHOi BY, VY
YaCTHUIIBI B OTHOPOJHOM MAarHUTHOM TI0JIE

34 | DJIEKTPOMATHHUTHAA HHYKLHA

3.4.1 | Tlorox BEKTOpa
MarHUTHON MHIYKIIWH:
®=BS=BScosa by, VY

3.4.2 | SBnenue anekTpoMarHuTHON HHAYKIMA. DJC MHIYKIUH BY, VY

3.4.3 | 3aKoH 31eKTpoMarHuTHONH uHAyKIUK Dapanes:

AD
E=—— =-0 BY, VY
At IAr—0

3.4.4 | OJIC vHAYKOMH B IPSMOM IIPOBOAHUKE IITHHON /, ABIKYIIEMCS BY. VY

€O CKOPOCTBIO ’
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Kon Kon IIpoBepsieMblii 2JIeMeHT cojiep:KaHus Yposenb
pa3geJia | 3JieMeHT4 NMPOrpamMMsbl

/TemMbl
0 (D Lf) B OJTHOPOJTHOM MarHUTHOM I1oJe B:
‘((:,‘ = Blusino., Tjie 0. — yroj MeX/y BEKTOPOM B U IIIOCKOCThIO, B
KOTOPOH JIesKaT BEKTOPbI [ wo; eom [ LB u 5LEB, 10
&|=Blv
3.4.5 | IlpaBuno Jlenna BY, VY
3.4.6 WNHaykTuBHOCTD: L = % ,um © = L1
A bY, VY
Camounaykuus. OJIC camounaykuun: &, =—L—|  =-LI',
A—0
34.7 LI?
OHeprus MarHMTHOTO TIIOJI1 KaTymIKd C TOKoM: W, = -5
) BY, VY
[
W, =—-.
Lo2L
3.5 OJIEKTPOMAT'HUTHBIE KOJIEFAHUA 1 BOJIHDI
3.5.1 | KonebarenbHbrii KOHTYD. CBoboznHbIe
3NIEKTPOMArHUTHbIE KOJe0aHus B UIEaTbHOM L
KoJIe0aTeTbHOM KOHTYpe:
- ; C
q(t) = gy, sin (01 +@y)
BY, VY
®opmyna Tomcona: T'=2nv LC, oTKyza o = 2l, ©= 1.
T NLC
CBsi3p aMIUIUTY[BI 3apsfia KOHAEHCATOpa C aMIUIMTYAON CHIIBI
TOKAa TPHU CBOOOAHBIX DJIEKTPOMATHUTHBIX KOJEOAHHSAX B
ueaTbHOM K0J1e0aTelbHOM KOHTYpE: ¢, = —"=
3.52 | 3akoH cOXpaHCHHsS OSHEPIMH B HJACAJIHHOM KOJIEOATEILHOM
KOHTYpE: EY. VY
cu’ LI* _cut.. LI’ ’
By =——m% = % = const.
2 2 2 2
3.5.3 | BeiHyXOeHHBIC 2IeKTpOMarHuTHeIe Konebanus. Pezonanc yy
3.5.4 | Ilepemennsrii Tok. IIpomsBoacTBo, mepenada u moTpebIIeHHE vy
NMEKTPUIECKON SHEPTUHI
3.5.5 | CpoiicTBa 5>JEKTPOMAarHUTHBIX BOJH. B3anmHas opueHTanus 5V VV
BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe: ELlBLl¢ ’
3.5.6 | llxana 9JIEKTPOMarHUTHBIX BOJIH. ITpumenenne Y. VY
JJIEKTPOMArHUTHBIX BOJH B TEXHUKE U ObITY i
3.6 OIITHKA
3.6.1 | IlpsamonnHENHOE PacIpPOCTPAHEHHE CBETA B OZHOPOIHOW Cpele.
N bY, VY
Toveunslii ncTo4HUK. JIyd cBeTa
3.6.2 | 3aKkoHBI OTpaXeHUS CBETA. o = B
v BY, VY
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Kon Kon IIpoBepsieMblii dJIeMeHT cojiep:KaHus Yposenb
pasneiia | 3jieMeHTA NMPOrpamMMbl
/TeMbl
3.6.3 | IlocTpoenne n300paskeHui B IIIOCKOM 3epKaie BY, VY
3.6.4 | 3aKOHBI IPETIOMIICHHUS CBETA.
Ipenomnenne cBera:
- . n
nsino=n,sinf. 1
AOCOIIOTHBIH TOKa3aTeNb
c
TPETOMICHHS: N, = —. P\ i
v
OTHOCHTEIBHBIH TTI0Ka3aTeNlb
n v bY, VY
. 2 1
NpENOMIICHHS: n, =—2, n_ =—\-.
nl UZ
Xon nmydei B mpusme.
COOTHOILICHNE YacTOT M COOTHOILICHNE JUIMH BOJIH IIPU NEPEXo/ie
MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TpaHHIly pasfena ABYX
OINTUYECKHX CPeJ:
v, =v,, mh =nh,
3.6.5 | IlonmHOoe BHYTpEHHEE OTpaKeHHE.
IpenenbHbIit yroma TIOJIHOTO LRSI "y
BHYTPEHHETO OTPAKCHHUSL: vy
1 n n
i = i =l 1
sina,, = , sina,, = Omp
Mo n
3.6.6 | Cobuparommue u paccenBaromue JuH3bl. ToHKast H3a. DoKycHOE
. . 1 BY, VY
paccTOsHHE U ONTHYECKask CUJla TOHKOM JIMH3bL: D = 7
3.6.7 | ®opmyna TOHKOW JIMH3BL: d
1,1 1
—t+—=—"
d f F H F
VBeNHYCHHE, JaBaeMOe !
o F h
JIMH30H: 7
ot BY, VY
H’ d
1
D<0=F= D <0,
B ciryuae paccenBaronieit JIMH3bI:
h
I'=—«<I1T= m <1
H d
3.6.8 | Xox iyda, MPOIIEAIIETO JHH3Y O MPOU3BOIBHBIM YIIOM K €&
rIaBHOH onrtHdeckoi ocu. IlocTpoenmne m300pakeHM TOYKHM U vy
oTpe3Ka MPsIMOi B COOMPAIOIINX M PACCEHBAIONIMX JHMH3aX U UX
cucTeMax
3.6.9 | ®oroanmapar Kak onTHYeCKWi mpuOOp. [ma3 kak onTmyeckas BY. VY
cucrema ’
3.6.10 | Uurepdepenims cera. KorepeHTHbIC HCTOYHHKH. Y CIOBHUS
HaOJIFOICHUSI MAKCUMYMOB U MHHHMYMOB B HHTEp(hEpPEHIMOHHOMH
KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX HCTOUHUKOB: bY, VY
A
MakcUMyMbl — A=2m—, m=0, £1, £2, +3,...,
2

© 2027 denepanbHast ciyx0a o Hag30py B cdhepe 00pa3oBaHust U HAYKU

Komnduxarop EI'D 2027 r.

DU3UKA, 11 kiacc.

18/21

Kon
pa3nena
/TeMbl

Kon
JIEMEHTA

IIpoBepsieMblii 2J1eMeHT colep:KAHUS

YpoBensb
NMPOrpamMMsbl

MHHHMYMBI — A:(2m+1)%,m:0, +1, £2, +3,...

3.6.11

HMudpakums  ceera. [JudpakumonHas pemérka. YcioBue
HaOJIIO/ICHHUSI TJIaBHBIX MaKCHMYMOB IPH HOPMAaJIbHOM IaJCHHUU
MOHOXPOMAaTHYECKOTO CBETa C JUIMHOW BOJHBI A Ha PEIETKY C
MepUOIOM d:

dsing, =mk, m=0, 1, +2, £3, ...

BY, VY

3.6.12

III/ICHGIJCI/ISI CBETa

bY, VY

KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJIAPHO-BOJIHOBOH JIVAJIU3M

4.1.1

T'unoresa M. I1nanka o xBanTax. ®opmyna [lnanka: £ = hv

bY,Vy

4.1.2

®dotonsl. DHeprus porona: E=hv, E :h—;, E=pc.

Wmnynec dpoTona: p =£, p= @, V4 =ﬁ
c c A

bY, VY

4.13

Doroapdexr. Onbitet A.I'. Cronerosa. 3akoHsl Gporodpdexra

vy

4.14

VYpaBuenue DiHmTelHA 113 poTod(dexTa:
E =4 +E

BBIX0J1a KHH max >
he he
- hV, Edm'l‘oua - T’ Anmxona el hvxp’ ABLIXO}'I'd = A b
kp

dorona

rae E

(orona

E = E eU

KHH max KHH max 3an

BY, VY

4.1.5

IIZ.BJ'ICHI/IC CBCTa. ﬂaBJ’[eHI/IC CBCTa Ha IOJHOCTHIO OTpPAXKAKOULIYIO
TIOBEPXHOCTH U Ha IOJTHOCTHIO MOTJIOIIAOIIY 0 ITOBEPXHOCTH

vy

42

DU3HUKA

ATOMA

4.2.1

HHaHCTapHaS[ MOZC/Ib aTOMa

bY,Vy

422

Ioctynater Bopa. Usnmydenne u moriomeHue (GOTOHOB IIpU
IIepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTHHU Ha JIPYTOH:

he
mn =T’ hvmn :‘En 7Em ‘

mn

hv

BY, VY

423

JIunelyarbie CHEKTPHI.
CrieKkTp ypoBHEH HEpIuy aToMa BOJOPOAa:

E =w, n=1,2,3,...

n
n

BY, VY

43

DU3HUKA

ATOMHOI O AJ]PA

43.1

Hyxnonnas mozens sinpa ['elizenbepra — MBaneHko. 3apsia sjapa.
Maccosoe uncio siapa. M3oTomnsi

bY, VY

432

Pan0akTHBHOCTS.

LA A-4 4
Anpta-pacman: X — Y+ He.
bera-pacnan.

o LA A 0 ~
Onexrponnbiid B-pacnan: X2 Yt ety
Mosutpounsiit B-pacnag: ;X — Y+ é+v,.
l'amma-u3nydenne

bY, VY
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Kon Kon IIpoBepsieMblii dJIeMeHT cojiep:KaHus Yposenb
pasziesia | 3JeMeHTa NMPOrpamMMbl

/TeMbl
433 -
3aKoH paauoaKkTHBHOrO pacnana: N(1)=N,-2 ".
Ilycte m — wmacca paauoakTHBHOTO BemectBa. Torma| BY,VVY
L
mt)=my-2 T
4.3.4 | Spepusle peakuun. JleneHre u CHHTE3 sAEP BY,VV
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Paznen 3. OTpaxkeHne B COlePKAHMN KOHTPOJIbHBIX U3MePHTEIbHBIX
MAaTepPHAJIOB JUYHOCTHBIX Pe3yJbTATOB OCBOEHHS OCHOBHOIA
o0pa3oBaTe/IbHO NPOrpaMMbl cpeHero oouero 00pa3oBaHus

JIMIHOCTHBIE ~ pE3YyNbTaTHl  OCBOCHHS  OCHOBHOM  0Opa30BaTeNbHOH
nporpammbl  oOyuaromumucs Ha ocHoBe PI'OC  oTpaxaloT TIOTOBHOCTh
U CIIOCOOHOCTH 00YYarIIUXCS PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMENH JINYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAlUi, MO3UTUBHBIX
BHYTPEHHHX YOEKICHUH, COOTBETCTBYIOIIMX TPAJUIAOHHBIM  IEHHOCTSIM
poccHiickoro obIecTBa, PaCIIUPEeHHEe )KU3HEHHOTO OMbITAa U OIbITa AEATEIbHOCTU
B IIpOLIECCE peaIn3allui OCHOBHBIX HANPaBJIeHUH BOCIIMTATEIbHON AEATEILHOCTH.

ConepxaHue M pe3ynbTaTbl BHINOJNHEHUS 3amaHuil EI'D cBs3aHbl B TOM
yyciae C JOCTHXKEHHUEM OOYYalOUIMMUCS CIEAYIOIMX JMYHOCTHBIX PE3YJIbTaTOB
OCBOGHUSI OCHOBHOI 00pa3oBaTeIbHON TIPOTPaMMBI.

B wactu mpydosozo éocnumanusi:

— HHTepeCc K Pa3In4HBIM cepaM HpodecCHOHATBHON IESITENFHOCTH, B TOM
yycIie CBA3aHHBIM C (PU3MKON U TEXHUMKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyayied npodeccud U peaar30BBIBATE COOCTBEHHBIC JKU3HCHHBIC
TUIAHBI;

— TOTOBHOCTh M CIIOCOOHOCTh K O00Opa3oBaHMIO W CcaMOOOpa3OBaHHIO
B o0nacTu GU3MKK HA NPOTSHKEHUM BCEH YKU3HU.

B gactu axorocuueckoeo éocnumanusi:

— c(hOPMHUPOBAHHOCTh AKOJIOTHYECKON KyIBTYPHI, OCO3HaHHE NIIOOAIBHOTO
XapakTepa KOJOIM4ecKUuX Mpoolinem;

— IUIaHMPOBAaHME U OCYILIECTBICHHE JeHCTBUH B OKpyXamoouleld cpezne
HA OCHOBE 3HAHUS LEIEH YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

— paclIMpeHHe OMNbITa JAEATENILHOCTU HKOJOIMYECKOM HanpaBIEHHOCTH
Ha OCHOBE MMEIONIMXCS 3HAHUN 10 (U3HKE.

B wactu npunsmus yennocmu Hayyno2o no3HAMUSA:

— c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHsI (HU3UUCCKON HAYKH;

— OCO3HAHME LIEHHOCTH HAY4YHOH JesTeNbHOCTH, TOTOBHOCTH B IIpolecce
u3ydeHuss (U3MKKA OCYIIECTBIATH MPOEKTHYI0 M HCCIENOBATENBCKYIO
JIESITENBHOCTh WHAWBUAYATBHO H B TPYIIIE.

Jluunocmuvie pesynvmamel, obecneuugaiowjue adanmayuio ooyuaowezocs
K UBMEHAIOWUMCS YCIOBUAM COYUATLHOU U NPUPOOHOTL CPedbl:

— cII0cOOHOCTh JeMCTBOBAaTh B YCIOBUSX HEONPEAETIEHHOCTH, IOBBIIIATH
YPOBEHb CBOEH KOMIIETCHTHOCTH Yepe3 MPaKTHIECKYIO JeITeIbHOCTD, B TOM
qUCiIe yMEHHE YUHUThCS Yy IpYyTruX JIofed, Oco3HaBaTb B COBMECTHOM
JeSITebHOCTH HOBbIE 3HAHMSI, HABBIKH U KOMIIETEHIIUHU U3 OTIBITA IPYTHUX;

— HaBBIK BBIBICHHS M CBA3BIBAHHSA 00Pa3oB, CHOCOOHOCTH (hOPMHPOBAHUS
HOBBIX 3HAaHHH, B TOM YHCIIE CIIOCOOHOCTH (DOPMYIHPOBATH UJICH, TOHITHS,
rUnoTe3bl 00 OOBEKTaxX W SIBICHUAX, B TOM YHUCIE pPaHee HE H3BECTHBIX,
0CO3HaBaTh Je(PUIUTHEI COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH,
IUIAHUPOBATh CBOE PAa3BUTHE;
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— YMEHHE DPAaclio3HaBaTh KOHKPETHBIE IPUMEpPHI MOHATHS 10 XapaKTepHBIM
MpU3HAKaM, BBIIOJHATh ONEpPallMd B COOTBETCTBUU C OMNpEIEIIEHUEM
Y NPOCTCUIIMMHU  CBOMCTBAMHM  TIOHSTHS, KOHKPETH3UPOBATh IOHSATHE
MpUMEpaMH, UCIOJIb30BaTh MOHATHE M €r0 CBOWCTBA MPHU PEIICHUH 3a1ad
(mamee — omepupoBaTh MOHSATHSIMHU), & TAKXKE ONEPUPOBATH TEPMUHAMHU
Y TPEJICTaBICHUSIMH B 00J1aCTH KOHLICTIIIUN YCTOHYUBOTO Pa3BUTHS;

— YMEHHE aHAJIM3MPOBAaTh W BBISIBIATH B3aMMOCBSI3M TPUPOJBI, OOIIECTBA
M DKOHOMUKH;

— YMEHHE OLICHMBATh CBOM JEHCTBHUA C YYETOM BIMSIHHMS HAa OKPYKAIOLIYIO
cpelly, JOCTH)KGHHWH 1ielieii M IpPEeOoJOJICHUs BBI30BOB, BO3MOXKHBIX
ri100abHBIX ITOCIEACTBHM;

— CHOCOOHOCTBH O0YYAIOIMINXCSI 0CO3HABATH CTPECCOBYIO CUTYAIHUIO, OLICHUBATD
MIPOUCXOASAIINE U3MEHEHUS U UX MOCIIEACTBHUS;

— BOCHPUHUMATDH CTPECCOBYIO CUTYAIUIO KaK BbI30B, TPEOYIOLINII KOHTPMED;

— OIICHMBATh CHUTYAIlMIO CTpecca, KOPPEKTHPOBATh MPUHUMAEMbBIC PCIICHUS
H ICHCTBUS,

— (opmynupoBaTh U OLEHUBATH PUCKU M TOCIEACTBUS, (JOPMUPOBATH OIIBIT,
YMETh HaXOAMTh O3UTUBHOE B ITPOU3OILCIIICH CUTYallUN;

— OBITb TOTOBBIM JIEHCTBOBATH B OTCYTCTBHE TapaHTHH yCIexa.
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